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The Relationship of Morphological Characters, Сгиде 
Fat of Jatropha curcas ( Euphorbiaceae) 
Seed with Environmental Factors 


1 Р 1 ** 1 2 
LUO Yuan , OU Хлао-Кип , SU Wen-Hua , YANG Wen-Zhong 
(1 Institute of Ecology and Geobotany, Yunnan University, Kunming 650091, China; 
2 Yunnan Academy of Forestry, Kunming 650204, China) 


Abstract: This paper focused on the relationship of morphological characters, crude fat content of Jatropha curcas seed 
with environmental factors from two areas in Yunnan . The research demonstrated that seed maturity and dispersal in humid 
and hot Jinghong area were shorter than that in dry and hot Yuanmou area, and the criterion of seed morphological charac- 
ters from Jinghong was also better than that from Yuanmou (Р <0.01) . Soil organic matter content was the most important 
soil factor which made positive effects to seed crude fat accumulation while drought stress was one of the most important cli- 
matic factors restricting the seed crude fat accumulation . Seed from Jinghong contained higher crude fat content, moisture 
content and lower ratio of crude fat content and moisture content ( P< 0.01) than seed from Yuanmou . High ratio of crude 
fat content and moisture content in the seed from dry area could be one of the adaptive mechanism of J. curcas to drought 
stress which made an important ecological significance to species adaption . 


Key words: Jatropha curcas; Seed biology; Biodiesel; Crude fat; Ecological adaptability 
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Table 1 Seed morphological characters of Jatropha curcas 




































































































































































(mm) (mm) (2) 
Width of the seed Thickness of the seed Fresh weight 
Range Mean Range Mean Range Mean 
10.03-11. 84 11.06a 7.89-9 .98 9.04a 0.573-1.053 0. 849a 
9.16-10.86 10.89a 7.01-9.95 8. 31b 0.453-0.851 0.6671 





(mm) 
Site Length of the seed 
Range Mean 
Jinghong 16 .64-20.46 18. 65a 
Yuanmou 15.33-18.78 17.111 
(Р>0.05), 
















































































(Р<0.01) 





The same letter means по notable difference Р > 0.05 , and the different letters mean significant difference Р< 0.01 
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Table 2 Inhabitant soil chemical characters of Jatropha curcas 
























































a OM 
Site у (а kg") 
1 6.24 52.60 
Jinghong 2 6.59 52.30 
3 6.78 51.10 
1 7.26 19.80 
Yuanmou 2 7.32 20.10 
3 7.63 18.90 
: ОМ: , IN: , TP: 






























































, ТК: 


TN 
(g kg ` 
1.03 
0.98 
0.96 


0.80 
0.78 
0.76 
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Table 3 Seed crude fat content and moisture 


content of Jatropha curcas 




























































































(% ) (% ) 
: Crude fat Moisture 
Site 
content content 
; 59.24+0.61а 13.20 0. 19а 
Jinghong 
54.51+0.72b 11.13 0.15b 
Yuanmou 































































































( P<0.01) 





( P> 0.05), 
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Crude fat conten@ 


Moisture content 


4.471 + 0.03a 


4.942+ 0.01b 
























































The same letter means no notable difference P > 0.05, and the different 


letters mean significant difference Р < 0.01 








TP TK AN AP AK 
!) (в Кв!) (а ке!) (mg kg `!) (mg kg `! ) (mg kg `!) 
0.67 14.87 56.87 16.78 156.79 
0.64 14.45 55.93 15.59 155.89 
0.63 15.36 54.93 13.23 144.87 
0.54 12.35 48.06 13.89 121.85 
0.52 11.68 43.94 12.78 118.96 
0.51 11.67 39.86 14.05 115.63 
‚ AN: ‚ АР: ‚ АК: 












































Note: OM: organic matter, TN: total М, TP: total Р, TK: total К, AN: available N, AP: available P, AK: available K 
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Table 4 Regression analysis between inhabitant soil factors and seed crude fat content of Jatropha curas 
Unstandaradized Coefficients Standaradized t Sig . 
B Std . Error Coefficients 
Constant 60.922 5.498 23.569 0.004 
pH -0. 539 2.578 -0.107 12.478 0.009 
ОМ 0.244 0.339 1.621 5.778 0.000 
Total regression AN 0.241 0.459 0.652 9.523 0.000 
AP 0.591 0.236 0.342 3.455 0.000 
AK -0.217 0.687 -1. 582 13.665 0.007 
Constant 51.604 0.473 109.211 0.000 
Stepwise regression OM 0.148 0.012 0.987 12.205 0.000 
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Table 5 Regression analysis between climate factors and seed crude fat content of Jatropha curcas 









































































































































Unstandaradized Coefficients Standaradized t Sig . 
B Std . Error Coefficients 
Constant 719.261 30.647 53.366 0.011 
ЕМ -13.157 3.269 -1.465 18.556 0.000 
RV 4.839 0.339 0.875 10.927 0.005 
Total regression MT 3.219 0.487 0.806 12.503 0.001 
RH 3. 008 0.496 0.655 14.828 0.009 
SH 1.227 0.239 0.557 20.699 0.000 
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